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This button sets the machine for play 
mode, moving the tape at the selected 
speed. The button lights when in play 
or record mode, and it must also be 
pressed simultaneously with the 

Record button to initiate Record Mode. 


This button sets the machine for record 
mode, provided the PLAY button is 
RECORD) simultaneously pressed. The button 


lights when recording. 


In order for individual tracks to actu- 
ally record, the corresponding Mode 
Selector must be switched to one of 
the three Record READY positions. 
Refer to section 1.1.2 for details of the 
Mode Selector function. 


This button stops the machine from 
STOP any mode. 


CAUTION: When the end of the tape 
runs off a-reel, the LOAD button must 
be pressed. Pressing STOP under these 
circumstances will not stop the reel 
motors, 


Shuts off all reel motors and drops the 


LOAD tape lifters when the button is pressed. 
Button is lit when in load mode. LOAD 
—- allows manually controlled tape motion 


by defeating the constant tension servo 
mechanism responsible for automatic 
slack takeup. It is useful for threading 
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_ tape and for editing. The machine will 


leave load mode when STOP or any 
motion button is subsequently 
depressed. 


LOAD may be pressed simultaneously 
with another motion control. For ex- 
ample, pressing PLAY and LOAD per- 
mits precise cueing (play/load mode), 
and pressing PLAY, RECORD and 
LOAD permits spot-erasure (record/ 
load mode). 

NOTE: When spot erasure is complete, 
press the REWIND or FORWARD 
button to drop out of record without 
“clicks.” 


LOAD may be used when tape is not 
threaded but it is necessary to use the 
motion controls for alignment or check- 
out. Some motion may begin, but 
slight hand pressure on the reels will 
hold the tape stationary. A specific 
application of this function is to find 
out whether or not the machine is in 
PRE when switched to play mode; the 
desired PRE status may be selected 
without actually advancing the tape. 


CAUTION: NEVER DEPRESS LOAD 
WITH A REEL OF TAPE THREADED 
AND MOVING. This removes the tape 
tension, and can cause uncontrolled 
spillage. LOAD should only be pressed 
when the reels are still, or when ap- 
proaching 15" from the end of the tape. 


1.1.2 SYNC PANEL Ready and Record indica- 


tors, a VU meter and a Mode Selector switch are mounted 
on the Sync Panel, one set per channel. The actual func- 

+ tions-performed by these indicators and switches are 
somewhat complex, and are treated in greater detail else- 
where in section one. Below are listed brief descriptions 

of each item on the front of the Sync Panel.- - 


ITEM DESCRIPTION 


VU METER This reads the average signal level of the 
channel, either from the line input or the 
play amplifier output: the play amplifier 
derives its signal from either the record or 
the play head, depending upon the logic 
and switch functions (described elsewhere 
in section one). The meter is factory 
calibrated for 0 VU=+4 dBm (into 600 
ohms). 


READY This lamp lights when the channel’s Mode 

Indicator Selector switch is in any of the three 

{amber lens) Record positions, but the transport is not 
in record mode. The light is a signal that 
the channel will record as soon as the 
machine is placed in record mode. 


Ready Indicator Record Indicator 
Teare Hye a a 


ieee it 


Figure 1-2. Sync Panel Controls & Indicators 


RECORD This lamp lights when the channel's Mode 
indicator Selector switch is in any of the three 
(red tens) Record positions and the transport is in 


record mode. The light is a warning that 
the channel is actually recording. 


MODE This switch determines the status of the 

SELECTOR record and playback electronics for the 
corresponding channel. There are four 
modes: 


[ree ; PB (Playback) This is the SAFE position 
fram which the track cannot be erased or 
recorded. The channel output is derived 
from either the play or the record head, 
depending upon the sync status. The VU 
meter follows the channe! output, 
whether derived from the record or play 
head. 


| RECORD/INPUT This is a READY 

1 mode from which the track may be 
0; recorded. The VU meter always 

i 

1 

1 

| 


RECON 
2 poe follows the line input to the chan- 
nel. The channel output is derived 

i } from the line input whenever PRE is 


lit, and from the play amplifier when 
PRE is off: the play amplifier signal is 
derived from the play head or record 
head, depending upon the sync status. 
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RECORD/TAPE This is a READY mode 


iq from which the track may be recorded, 
! Tum vhe VU meter and the channel output 
H = #24, | both follow the play amplifier output. 
'"y | The play amplifier output will always 
' | be from the play head unless the ma- 


chine is in play/sync mode; then the 
output will be derived from the 
record head. 


\“eee |} RECORD/MUTE This isa READY 

| mode from which the track may be 
nero t recorded. The VU meter always fol- 

' lows the line input to the channel. The 

| channel output is muted (no output) 

| whenever PRE is lit. Therefore, the 
only time when there is channel out- 
put is in play mode with PRE off. This 
output will be derived from the record 
head, or the play head, depending on 
the SYNC status. 


1,.2_PRE-OPERATING PROCEDURE 


1.2.1_APPLY POWER Press the POWER button. 
This illuminates both the button and the VU meters, and 
prepares the machine for operation. 


1.2.2. SELECT TAPE SPEED The tape speed 
is determined in three ways. Each speed selector de- 
scribed below will override the previous one. 


—7 Select the desired play or record speed 
with this button. The speed is 30ips 
when the button is lit, and 15ips unlit. 

—— Electronic record/play equalization is 


automatically switched to conform to 
the selected tape speed. 


Selecting Scan speed (button lit) will 
advance the tape at 60ips in play or 
record modes. The equalization is not 
affected by the SCAN button. 


The variable speed oscillator has a 
Locked/Variable speed switch. This 
switch does not affect the equaliza- 
tion. In Locked position (toggle switch 
up), the transport will play or record 
at the previously selected 15ips, 30ips 
or Scan speed. In Variable position 
(toggle switch down), the vernier dial 
may be adjusted to continuously vary 
the tape speed, to deviate + 33% from 
the selected speed. 


Figure 1-3. 
Tape Threading Path 


NOTE: Tape is routed 
outside lifters. 


1,2.3_ THREAD TAPE Only reels with NAB 
hubs, 4%" diameter (11.4cm) may be used. The supply 
and takeup reel sizes may be mixed since the transport 
servo mechanism automatically adjusts the motors to 
obtain the proper tape tension. 


To facilitate threading, apply power and press the LOAD 


button. This eliminates the braking force and also pre- 
vents runaway motion of the reels. Thread the tape as 
illustrated in figure 1-3, anchoring the end to the hub 
of the takeup reel. Hand-turn the takeup reel to remove 
most of the slack, and press the STOP button; STOP 
removes the machine from load mode and fully ten- 
sions the tape. 


ie 


i J 


1L3_ PLAYBACK 


Step 1 Set the Mode Selector of each channel 
to PB. 


Step 2 Apply power, select the desired speed, 
and thread the tape as described in 
section 1.2, Amber READY lights 
should not be lit. 


1.4 FAST WINDING 
1.4.1_ FORWARD WINDING 


Step 1 Tape should be threaded, and power 
ON, as described in section 1.2. 


Step 2 Press the FORWARD button to ini- 
tiate fast winding onto the takeup reel, 
This may be initiated from any mode. 


Step 3 Press the STOP button to end winding 
when the desired point is reached, un- 
less the tape runs completely off a 
reel. In that case press the LOAD 
button. 


1. ECORDIN 


NOTE: Always bulk-erase any tape which was re- 
corded on equipment with a different head con- 
figuration. This assures complete erasure. 


1,5.1_ WITHOUT SYNC 


Step 1 Tape should be threaded with power 
ON, as described in section 1.2. 


Step 2 Set the Mode Selector switch for each 
channel. Channels to be recorded 
should be set to RECORD/INPUT, 
and the READY light will turn.on. 
Channels not to be recorded should 
be set to PB. 


Step 3 Apply a test signal or sample program 
material to the input of all channels 
to be recorded. Adjust the input levels 
so that the corresponding VU meters 
indicate no more than O VU for most 
peaks,” Extreme peaks may indicate 
+2 or +3. 


Step 4 When ready to record, press the PLAY 
button and hold it down while press- 
ing the RECORD button. All chan- 
nels that were in READY will now 
record; the amber lights will turn off 
and the red lights will turn on. 


NOTE: The VU readings and audio 
output of the channel(s) recording are 
now derived from the line input. For 
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Step 3 Press the PLAY button to initiate play- 
back. The channel outputs and VU 
levels will be derived from the play 
head. The audio quality from SYNC 
is the same as normal play mode. 


Step 4 Press the STOP button to end play- 
back and stop tape motion. 


NOTE: /f tape runs completely off the 
reel, press LOAD. Do not press STOP. 


1.4.2 REWINDIN 


Step 1 Tape should be threaded, and power 
ON, as described in section 1.2. ra 


Step 2 Press the REWIND button to initiate 
fast winding onto the supply reel. 
This may be initiated from any mode. 


Step 3 Press the STOP button to end winding 
when the desired point is reached, un- 
less the tape runs completely off a 
reel. In that case press the LOAD 
button. 


monitoring the actual recorded signal, 
set the Mode Selector(s) to Record/ 
Tape; the VU reading(s} and channel 
output(s) will now be derived from 
the play head. 


Step 5 Press the STOP button to end record- 
ing and stop the tape motion, unless 
the tape has run completely off the 
supply reel; in that case, press LOAD. 


15.2 WITH SYNC The Sync feature allows re- 
cordings to be made in synchronization with previously 
recorded program material. In order to achieve the cor- 
rect timing, all channel outputs are derived from the 
record head while the machine is in PLAY/SYNC mode. 
As soon as the RECORD button is pressed, placing the 
machine in RECORD/SYNC mode, the input to chan- 
nels in RECORD replaces the record head output. For 
channels in PB, the record head output continues to 
feed the channel output, so that a performer or engi- 
neer may monitor the new recording in synchronization 
with the existing tracks. 


Step 1 With power ON, thread tape on the 
transport, as described in section 1.2. 


Step 2 Set the Mode Selector for each chan- 
nel; channels to be recorded should be 
set to RECORD/INPUT. Previously 
recorded or unused channels should be 
protected by setting the Mode Selector 
to PB. 


* 0 VU is factory calibrated to aleve! of +4 dBm. 


- Step3 Depress the SYNC button. It should 
light, indicating the machine is ready 
to play and record in sync. 


Step 4 Apply a test signal or sample program 
material to the input of those chan- 
nels to be recorded. Adjust the input 
levels so that the corresponding VU 
meters show peaks of no more than 
0 VU. Extreme peaks may indicate 
+2 or +3 VU. 


NOTE: During synchronized recording, 


some performers prefer to have their 
channel(s} muted. If the Mode Se- 
lector is placed in RECORD/MUTE, 


then the desired effect will be achieved; 


the channel will have no audio output 
while recording. The output during 
PLAY will be muted if PRE is lit, 

or will be derived from the record 
head if PRE is off. 


Step 5 


Step 6 


Step 7 
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Press the PLAY button. The output of 
all previously recorded channels may 
now be monitored, and at the instant 
recording is to begin, the PLAY and 
RECORD buttons may be depressed. 


By switching the Mode Selectors to 
RECORD/TAPE, the quality of the 
recorded signal may be monitored. 
This mode of monitoring is generally 
preferred, so long as the output from 
the channels is not fed to the per- 
former; since there is a time delay, 
such monitoring could be dis- 
concerting. 


Press the STOP button to end record- 
ing and halt the tape motion, unless 
the tape has run completely off the 
supply reel. In that case, press LOAD. 


eg 


1.6 EDITING 


The two edit modes available are PLAY/LOAD and 
PLAY/SCAN. The PLAY/LOAD mode should be 
entered only from STOP mode. It is used to precisely 
locate cues, IN PLAY/LOAD, the reel motors do not 
maintain tape tension, so the tape may be manually 
controlled, This also makes splicing easy, since slack is 
not automatically taken up. To leave PLAY/LOAD 
mode, press STOP or any other motion button. 


PLAY/SCAN is helpful for rough location of program 
cues, Pressing the SCAN button sets the transport for 
a GOips speed, although equalization remains at the 
15ips or 30ips setting previously selected. When PLAY 
is then pressed, the machine will play at 60ips. SCAN 
may be punched in and out during the playback of a 
tape. To leave SCAN mode, press the SCAN button 

a second time. 


NOTE: RECORD/SCAN mode may be used, and record- 
ing will occur at the rate of 60ips. But equalization 
remains optimized for 15ips or 30ips. RECORD/LOAD 
mode may be used to achieve spot erasures, but care 
must be taken to assure that the erase head, not the 
record head, is aligned with the point where erasure is 

to begin. Press REWIND or FORWARD when erasure 

is complete to eliminate punch-out “clicks.” 


SECTION TWO 


ELECTRONIC ALIGNMENT AND 
TAPE HANDLING ADJUSTMENT 
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"  2,% ELECTRONIC ALIGNMENT Figure 2-2. 811D-4000 Module [i2 


The record and playback electronics are aligned in a man- 
ner similar to other professional tape machines. The 

$ equalization curves fall within NAB specifications, 
although there is some deviation from the idealized 
NAG curve which enables Stephens’ machines to 
record low frequencies at greater levels before reaching 
tape saturation. Nevertheless, standard NAB alignment 
tapes are used in the following procedures, 


Play Level Trim. ————_—+} 
(Section 2.1.1) 


Play LF EQ Trim ——_—__—_—+ |i4 
(Section 2.1.3) 


Stephens’ heads are factory calibrated to the proper 
azimuth, zenith and meridian. Because the heads and Record Level Trim —————_——_»> 
transport top plates are precision machined, no further (Section 2.1.1) 


mechanical alignment is necessary. 
Distortion Trim ——————_—_—> 


These controls, nat provided 
on all models, are factory 
adjusted and should not be 
disturbed. 


Step 6 Press the PLAY button, and locate a 
Q VU reference on the tape, prefer- 
ably at 1000Hz. 


Step 7 Adjust the PLAY LEVEL of each chan- 
nel (the trimmer on the top row of the 
4300 module) so the corresponding 


sie VU meter indicates 0 dB. Refer to 
Figure 2-1. Interior of 16-track figure 2-2. 
Sync Panel showing 811D-4000 Modules 


of 


Step 8 Press the STOP button. 
&, . 2.1.1_ PLAY LEVEL & EQUALIZATION 


Step 1 Degauss the heads in accordance with 
standard procedures. This is a con- 
ventional method for removing any 
residual magnetism from the heads, 
magnetism which may otherwise de- 
grade the high frequencies on delicate 
alignment tapes, interfering with pro- 
per level calibration. 


Step 2 Turn power ON and press LOAD, 
Thread a standard NAB alignment 
tape for the appropriate speed on the 
transport. A Full-Track alignment 
tape is preferable. 


wrea ; Figure 2-3. Front of Model 103 Transport 
NOTE: f t is generally desirable tO. 16-track (above) and 24-track (below) 
store alignment tapes with the tail 


end out. Therefore, the tape will be 
threaded from the right to the left, 
and rewound. This procedure assures 
evenly wound tape. 


Step 3 Set the transport speed to correspond 
with the alignment tape, 15ips or 30ips. 


| Step 4 Set all sync panel Model Selectors to 
PB. 


Step 5 Undo the latch on the sync panel, and 
swing the panel open, revealing the 
811D-4300 series modules. Refer to 
figure 2-1. 


” 


Locate the 811D-3000 series modules 
at the front edge of the transport; 
cabinets have a door which swings 
down for access to these modules 
when the pair of buttons at the upper 
corners are depressed. 


Figure 2-4. 811D-3000 Module 


5 Step 9 


15 Ips Play EQ Trim 
—_—_———  30ips Play EQ Trim 
{Section 2.1.1) 


NOTE: Older models Incorporated 
15ips and 36ips in just one 
row of trimmers. 


+ Bias Level Trim 
(Section 2.1.2) 


Record EQ Trim 
(Section 2.1.3) 
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Step 10 Place the machine in PLAY mode, and 
locate the 0 VU, 15 kHz reference on 
the tape. 


Step 11 Adjust each channel’s PLAYBACK 
EQUALIZATION (trimmers located 
on the 811D-3000 series modules), so 
the corresponding VU meter indicates 
OdB. (Refer to fig. 2-4.) 


NOTE: Adjust the trimmers corres- 
ponding to the tape speed; top row 
for 15ips and lower row for 30ips. 
Early models are equipped with just 
one set of trimmers, used for either 
play speed. 


Step 12 Press FORWARD, and wind the 
alignment tape to the end; then press 
LOAD and remove the tape from 
the transport. 


This completes the playback alignment. All controls may 
be left as they are, with the 811D-3000 modules exposed, 
in preparation for the following procedures, 


2.1.2 BIAS LEVEL & RECORD LEVEL The 


front of the transport should be exposed, as described 
in 2.1.1, step 9. Power is ON. 


Step 1 Thread a blank tape on the transport 
(section 1.2.3). 


Step 2 Set all Mode Selectors to RECORD/ 
TAPE. 


NOTE: The procedures outlined in 


steps 3-7 are to be performed for each 


channel in succession. 


Step 3 Apply a 1000 Hz, +4 dBm sine wave 
to input. 


Step 4 Adjust the RECORD LEVEL trim- 
mer (in the sync panel, see figure 
2-2) to approximately mid rotation. 


Step 5 Press PLAY and RECORD, placing 
the machine in record mode. 


Step 6 Set the BIAS LEVEL trimmer (on the 
811D-3000 module, see figure 2-4) by 
turning it clockwise until the corre- 
sponding VU meter reaches a peak, 
then continue to turn clockwise until 
the level drops 1/4 to 1/8 dB below 
the peak. ' 


Step 7 Readjust the RECORD LEVEL trim- 
mer so that the VU meter indicates 
O dB. 


Step 8 Press STOP. This completes the record 
and bias level adjustments. 


2.1.3 BIAS FREQUENCY & SYMMETRY 
Trimmers for bias frequency and symmetry are located 
on the bias module, and are set at the factory for 
optimum performance. While the bias frequency does 
not affect the quality of the recorded signal, it does 
affect the efficiency of conversion of the electrical 
signal to the magnetic flux. The frequency is therefore 
factory set for maximum efficiency with the largest 
number of tracks in RECORD mode. The symmetry 
control, labeled NOISE, affects the waveform of the 
bias, and consequently the noise level of the unmodu- 
lated, recorded tape. The noise setting is not critical; 
however, if the optimum noise characteristic is 
desired, bias symmetry may be adjusted as follows: 


Step 1 The transport should be oriented so 
that the bias module is accessible. On 
machines of up to 16 tracks, the bias 
module is mounted on the front of the 
transport. 24 track or larger machines 
may have twin bias modules beneath 
the transport; one module is slaved 
to the other, so only one set of fre- 
quency & symmetry trimmers is 
provided. 


Step 2 Thread a blank tape on the transport 
(section 1.2.3), with power ON. 


Ro 


To arrive at the optimum symmetry 
setting, first determine the number of 
tracks which are simultaneously placed 
in RECORD MODE. For example, a 
24 track machine may be operated 
with just 8 tracks in record mode at 
any given time. Set this number of 
tracks in RECORD/TAPE position 
with the sync panel mode setector. 
The resulting load on the bias circuit 
is slight but it will enable the most 
accurate setting of the symmetry 
(noise) control. 


G Step 3 


Step 5 


Monitor the output of any one of those 
tracks placed in RECORD; then place 
the transport in RECORD MODE by 
pressing the PLAY and RECORD 
buttons simultaneously. 


Step 4 


Step 6 
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; | (symmetry) 
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| Frequency 


Figure 2-5. Bias Modules Beneath 24/40 Track Transport 


Adjust the NOISE trimmer for the 
minimum noise on the track being 
monitored (monitoring can be done 
with a voltmeter or by ear). 


Press STOP. This completes the 
symmetry adjustment. 


rn 


2.1.4 RECORDEQ The 811D-3000 modules 
should be accessible, as described in section 2.1.1, step 9. 
A test oscillator should be available for connection to 
the input of each channel (or by means of input assign- 
ment through the mixing console). 


Turn the power ON, and thread a 
blank tape on the transport. 


Step 1 


Step 6 
Step 2 Set all sync panel Mode Selectors 
to RECORD/TAPE. 
Step 7 
Press the PLAY and RECORD 
buttons, placing the machine in 
record mode. 


Step 3 


NOTE: The procedures outlined in Step 8 
steps 4-7 are to be performed for 
each channel in succession. 

Step 4 Apply a 15 kHz, +4 dBm sine wave 


to the input. 


Adjust the RECORD EQUALIZA- 
TION (trimmer located on the 811D- 


Step 5 


3000 module, see figure 2-4) so the 
corresponding VU meter indicates 
OdB. 


NOTE: Steps 6 and 7 are required 
only for 15ips alignment. For 30ips 
alignment, proceed with step 8. 


Change the input signal to a +4 dBm 
sine wave of between 35 and 40 Hz. 


Adjust the PLAY LF EQ (trimmer in 
the sync panel, see figure 2-2) so the 
corresponding VU meter indicates 
OB, 


Press REWIND and when the tape runs 
off the takeup reel, press LOAD. This 
completes the recording equalization 
adjustments. 


NOTE: /t is considered a safe practice 
to reset all Mode Selectors to PB, unless 
recording is to be done immediately 
following the alignment procedure. 


a AN A AAS, 


2.2_ TAPE MOTION ADJUSTMENTS Step 1 


The Stephens’ transport is designed for gentle tape 
handling without need for mechanical adjustments. The 
servo-operated supply and takeup motors are controlled 
by circuitry which compares the actual tape motion with 
the desired motion. This is done by means of a tacho- 
meter and a discrimination circuit which integrates the 
measured tape speed with motion sensing inputs from 
each motor and with a synchronization signal from an 
internal clock or an external oscillator/resolver. Therefore, 
the only adjustments required are electrical in nature. 


Step 2 


Step 3 


Step 4 


2.2.1_TAPE TENSION ADJUSTMENT 
The following adjustment requires a voltmeter capable of 
accurately indicating 10 volts dc. The bottom of the 
transport must be accessible (see section 2.1.1, step 9). 


Connect a voltmeter across the 5-ohm 
resistor on the power supply. The 
meter should be set to the 10 Vdc 
scale (or higher), with the leads con- 
nected as shown in figure 2-6. 


Apply power to the transport and 
thread a reel of tape. 


Press the PLAY button, placing the 
transport in motion at 15ips or 3Qips. 


Locate the tension trimmer on the 
SERVO CONTROL BOARD beneath 
the transport and adjust it for a read- 
ing of 10 volts across the power 
resistor (for 2 tape. 1” tape requires 
7 volts). See figure 2-7. 


Step 5 Press the STOP button, and discon- 
nect the voltmeter leads from the 
power resistor. This completes the 
tension adjustment. 


Connect Voltmeter across 
this rasistor 

Twisted lead (+) 

Gray lead (-) 
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2.2.2 SLACK ADJUSTMENT The bottom of 


the transport must be accessible (see section 1.1.1, step 9). 


Step-1 With no tape threaded on the transport, 


turn the power ON and press the 
STOP button. 


Step 2 Locate the SLACK control on the 
SERVO CONTROL BOARD (refer 
to figure 2-7). 


Step 3 Adjust the SLACK trimmer in a clock- 
wise direction until the supply motor 
does not move. 


Step 4 Then rotate the trimmer counterclock- 
wise until the motor just begins to 


move; it may alternately start and stop. 


This is the correct setting for the 
SLACK trimmer. 


Step 5 Turn off the power. The adjustment 
is complete. 


Slack Trim 


Tension Trim 


Figure 2-7. Servo and Resolver Boards 
4 — 16-track (above) and 24 — 40-track (below) 


ne 


2.2.3. SPEED ADJUSTMENT The fixed run- 
ning speed of the transport may be precisely calibrated 
to 15ips, 30ips and 60ips by means of three indepen- 


. dent trimmers. These trimmers are adjusted using the 


meter in the remote VSO unit. Three tachometer- 
triggered counter outputs in the transport provide 
approximately 60 Hz pulses for 15ips, 30ips and 6Oips 
running speeds. When a given tape speed is precisely 
adjusted, the counter output will be exactly 60 Hz, 
corresponding to the sync signal. The sync signal is 
derived from the power mains or from an optional 
crystal/resolver input. At exact speed, the VSO meter 
will settle at mid-scale, rather than follow the beat of 
the out-of-phase signals. 


The following adjustment may be done for one, two or 
all three tape speeds; speed trimmers for 15, 30 and 
60ips are recessed beneath a cover plate, near the 
power button. 


Step 1 Turn the power ON, and thread a 
reel of tape. 


Step 2 Place the transport in PLAY mode, 
with the desired speed selected 
(i.e. 15ips, 30ips or SCAN). 


Step 3 Observe the VSO meter, with the VSO 
switched to fixed speed mode. 


NOTE: The VSO meter should sta- 
bilize near mid-scale as the tape reaches 
full running speed. If there is a large 
rhythmic motion of the needle, then 
the speed must be adjusted. If the 
meter has a slight motion, but is near 
mid-scale, then adjustment is not 
necessary. 


Step 4 Remove the cover plate surrounding 
the POWER, PRE SCAN, SYNC and 
30ips buttons. This may be done by 
inserting a screwdriver blade between 
the cabinet and the transport and 
prying up the cover. 


Step 5 Insert a screwdriver in the trimmer 
which corresponds to the speed se- 
lected. Adjust the trimmer gradually 
until the meter needle comes to rest at 
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mid-scale (see fig. 2-8). Due to temper- 
ature sensitivity, some upscale drift 
occurs if this adjustment is made when 
the machine has just been turned on. 
Therefore, it may be desirable to set . 
the meter for a reading below mid- 
scale, allowing for the drift. Since the 
important factor is the stabilization of 
the needle, rather than the actual value 
on the scale, any stable setting from 
0.3 to 0.7 is acceptable. The meter 

. indicates phase lock rather than actual 
speed. 


Figure 2-8. Speed Trimmers 


Step 6 Press STOP. If other speed calibration 
is required, repeat steps 2, 3 and 5 
before replacing the cover plate. 


Step 7 Turn the power OFF and replace 
the cover plate. 


Stephens Sync panel input-output (1/0) bule ribbon connectéroinformation: 


(Amphenol! 57-40500 chasis) 
(Amphenol 57-30500 table) 


Note: 24 track and 16 track 1/0 connectors not interchangeable 


connector | (SJ=-15) 


Pin connnection is 
I-12 Playback out +~4s channel I out 
13-24 Record in [3 is channel! | in 
25-37 Dolby (26 is chnallel 1) 

38 Record 

39-50 Grounds 


connector 2 SJ-I16 (same as above except as noted below: 


Pin Connection 
38 (function not designated by factory) 


Nt 


16 track machine connections: 


Pin connection 

10-25 grounds (buss together) 
26-35 Dolby 

34 Record 

35-42 I-8 or 9-16 record input 
43-50 1-8 or 9-16 playback output 


= | STEPHENS ELECTRONICS: ING 
3513 PACIFIC AVENUE, BURBANK, CALIFORNIA 91505 


PHONE: (213) 842-5116 


SENSOR ALIGNMENT 


For the following procedure, the operator should be knowledgeable 
about the use of an oscilloscope. Be sure to ground the scope to the ; 
chassis of the machIne before starting the allgnment procedure. 


1. Remove head shield carrlers to get access to sensors. 
2. Center SYM and 90 SYM pots. 


3. Connect scope to TP 6, and set for .02 volts/div., Internal 
positive trigger. 


4. Rotate BAL pot fully clockwise. WIth tape loaded, and deck fn 
play mode, adjust Sensor 2 for maximum amplitude with mintmum 
amplitude variation. 


WARNING: Use extreme caution when adjusting.sensors 
not to hit the encoded disk. Hitting the disk with 

a screwdriver or the Inner surface of the sensor can 
cause permanent damage to the disk. 


TF 
. “abs car 
AMPLITUDE / . 


5. Rotate BAL pot fully counter clockwise. With the same above 
conditions, adjust Sensor 1 for maximum amplitude with minimum | 
ampI|itude varfation. 

When completed, both sensor assemblies should be pointing toward 
the center of the drum shaft. 


6. Center BAL pot. Rotate Sensor 1 and BAL pot for mintmum 
amp! Itude on scope. Increase gain of scope for accuracy If 
necessary. Deck may run wild. 

Do not readjust BAL pot for the rest of the alignment 
procedures. 


7. Rotate Sensor 1 slightly for maximum amplitude with minimum 
amplitude variations. 
This completes alignment of Sensors 1, 2 and the BAL pot. 


8. Connect scope to TP 7. With deck In play mode adjust scope for 
display of square wave. Adjust SYM pot for symmetry of the square 


iia 


ey 


Le 
ia 
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9. Connect scope to TP 5. Adjust scope for positive trigger. 
Reduce galn and adjust sweep for a display of four pulses. The first 
pulse should be at the start of the trace. Pulses two and three 
should be closely spaced together at the center of the screen with 
the fourth pulse at the far right side. 


bel | 


Adjust SYM pot so that pulse two Is aligned on top of pulse three. 
This completes alignment of the SYM pot. 


10. Connect scope to TP 1. With deck in play mode, adjust scope 
to display waveform. Adjust Sensor 3 for maximum amplitude with 
minimum amplitude variation. Adjust 90 SYM pot for symmetry of 
waveform. 


11. Connect external trigger of scope to TP 2. With deck in play 
mode, switch scope to external positive trigger. Adjust trigger for 
a stable pattern. 


12. Rotate Sensor 3 so that the scope trace starts with half of 
the positive portion of the square wave. 


13. Run deck in rewind mode. The left side of the scope trace 


should now start with the negative portion of the square wave. If 
the slope of the square wave shows at the start of the trace, 
readjust Sensor 3. For better clarity of waveform, Increase scope 


sweep speed. 


14. Run deck in fast forward mode. Trace should start with the 
positive portion of the square wave during acceleration and 
deceleration. If the slope of the square wave shows at the start of 
the trace, readjust Sensor 3. 


Sensor alignment is complete when, with deck operating at any 
shuttle speed In either direction, scope trace starts with no slope 
showing. 
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ELECTRONICS. INC. 
44 FARRAND STREET 
BLOOMFIELD, NJ 07003 
(973) 748-5089 


NTE180 (PNP) & NTE181 (NPN) 
Silicon Power Transistor 
High Power Audio Amplifier 


Description: 

The NTE180 (PNP) and NTE181 (NPN) are silicon complementary transistors in a TOS type case 
designed for use as output devices in complementary audio amplifiers to 100 watts music power per 
channel. 


Features: 
e High DC Current Gain: hee = 25 - 100 @ Ip = 7.5A 
e Excellent Safe Operating Area 


Absolute Maximum Ratings: 
Collector—Emitter Voltage, VoER oe cece cece een nee n eee nee e eee n eben eee sense none 100V 
Collector—Base Voltage, Vega... cece cece eee cnet nee een een ene n snes eens ene nen ene 100V" 
Collector—Emitter Voltage, VoEQ «6... cece cence ee nen eee ee eee n nent eee 90V 
Eiililer-Basei Voltage, Vigpe oxv gov ye eux ens na s save arerivarayonaveravermeravaranscasinane: tow ainon vein seavaneoanavenivante 4V 
CONSCIOMOUCRSRT, lee aces: cw sisicn 60 4 ars 95:8 1 woah ar ect iavieseienannasnaneronsilaualoraraceyeysnauanaein ecema cagueus aakauesonsssasia 380A 
Base Current) lp: aaasseasadaas e604 00904 0 9 saterocoeareceransrneeneyenereramtaranerarat 8 enararar@erayerere) 8s 7.5A 
Total Device Dissipation (To =+25°C), Pp oo. c eee e cece cece recente eee n tenn ee eenee 200W 
Derate: Above 25°C sisecccnvedgus yea uy varmmnmenmerererenrd ek DENN NE 8 Deraies 1.14WP°C 
Operating Junction Temperature Range, Ty... cece cece cece cece tener ee eee -65° to +200°C 
Storage Temperature Range, Tsig .---- 1s eset cece etter eee eee ee eeaeese -65° to +200°C 
Thermal Resistance, Junction—to—Case, RihiG .. sec cece ete e eee eee n ene eee 0.875°CWW 


Electrical Characteristics: (To =+25°C unless otherwise specified) 


[Parameter ‘[ Symbol] Test Condens [in [vp [Woe Un 


OFF Characteristics 


Collector-Emitter Breakdown Voltage Ic = 200MA, Ree = 1002, Note 1 eo | = | - | ¥ | 
Collector-Emitter Sustaining Voltage Io = 200mA, Note 1 eo l=] - | ¥ | 


Collector-Base Cutoff Current IcBo |Vcp = 100V, IE =0 | - | - [4.0 [ma | 
Vop= 100V ie=0,To=HBOC] =| = [SO] mA | 
Emitter-Base Cutoff Current | lepo | Vee =4V,Ic=0 | - | - [1.0] ma | 


Note 1. Pulse Test: Pulse Width = 300ps. Duty Cycle < 2%. 


a 
1 


v7 
*’” Electrical Characteristics (Cont'd): (Tg =+25°C unless otherwise specified) 


[Parameter “| Syibof [Test Conations [in [yp [ox [Un] 
[pC CurentGan Wee [los 7SAVer=e BT ‘HOOT 
[Base-Emiter ON Volegs | Voce [Io=75AVoe=aV [| — [78 [ V | 
[Gofectr-Enier Saturation Volage | Voetay [Io=75Aig=7e0mA | - | = [08 | V | 
Base-Emitter Saturation Voltage | Vecsey [Io=7.5A,lp=750mA | = | - [18] VI 
[Current Gain-Bandwidth Product_[ fr [lo= tA Voe=towt=twhiz [20 - | - [Mie 
Note 1. Pulse Test: Pulse Width < 300ys. Duty Cycle = 2%. 


Note 2, NTE181MP is a matched pair of NTE181 with their DC Current Gain (he) matched to within 
10% of each other. 


Note 3. NTE180MCP is a matched complementary pair containing 1 each of NTE180 (PNP) and 
NTE181 (NPN). 


.135 (3.45) Max 


7 .875 (22.2) a 
Dia Max 


.156 (3.96) Dia 
(2 Holes) 


-188 (4.8) R Max 


.525 (13.35) R Max 
Collector/Case 


cb 


TYPES TIC44, TiC45, TIC46, TIC47 
P-N-P-N PLANAR SILICON REVERSE-BLOCKING TRIODE THYRISTORS 


SILECTt THYRISTORSt 
600 mA DC @ 30 thru 200 VOLTS 


Rugged, One-Piece Construction with Standard TO-18 100-mil Pin-Circle Configuration 


mechanical data 


These thyristors are encapsulated In a plastic compound specifically designed for this purpose, using a highty 
mechanized process developed by Texas Instruments. The case will withstand soldering temperatures without 
deformation. These devices exhibit stable characteristics under high-humidity conditions and are capable of meeting 


MIL-STD-202C method 10GB. The thyristors are insensitive to light. 


0.018 
rn A) 


se._| 
wane DA. ego = 


age ne 
a 0.500 MIN. | 


0,003 


NOTES: A. bead diometer i not controlted In this area, 

1B Goods heving sronimum demete (2.010) shell be witnin 0.077 of thelr tre pantons 
if bn the ay 0.054 balaw the seating plone of the davies relotive to 
um-diomator pockus 
ea nalene are tn inches, 


THE GATE IS CONNECTED TO AP REGION 


absolute maximum ratings over operating free-air temperature range (unless clade di 


Static Off- State Voltege, Vp (See Note 1) Part aera 
Repetitive Peak Off-State Voltage, Vino (See Note 1) [ 30 | 60 [100 | 200] v | 
Static Reverse Voltage, Va (See Note 1) : {30 | 60 | too | 200[ v | 
Repotitive Peak Reverse Voltage, Vim (See Note 1) [30 [ 60 | 100 [ 200] v | 


Continuous or AMS On-State Current at (or below) 55°C 


Case Temperature (See Note 2) 


Continuous or RMS On-State Current at (or below) 25°C 
Free-Air Temperature (See Note 3) 
Average On-State Current (180° Conduction Angle) at (or below) 55°C 


: 3 
430 
Case Temperature (Sea Note 4) é | | 


Surge On-State Current (Sea Note 6) 

Peak Negative Gate Voltage 

Peak Positive Gate Current (Pulse Width < 300 us) 
Peak Gate Pawer Dissipation (Pulse Width < 300 us) 


Operating Frea-Air Temperature Range —565 to 125 
Cc 


Storage Temperature Range 


| Lead Temperature 1/16 Inch from Ca: 


NOTES: 1. 
2. 
3. 
4 


Tor 10 Second [0d 


Thase vatuas apply when the pate-cathode resistance ig < 1k. 

These veiues apply tor continuous d-c operation with resistive load, Above 55°C dorate according to Figure 5. 

These values apply for, continuous d-c operatian with resistive load. Above 26°C derata according to Figure 6. 

This velua may be applied continuously under single-phase, G0-Hz, half-sine-weve operation with rasistive Joad. Abovo 56°C derate 
according to Figure 5, 

This value applies for ons 6O-Hz half sine wave when the devico Is operating at (or below) rated vatues of peak raversa voltage end 
on-state current, Surge mny be rapested after the device has returned to original thermal equilibrium. 


Trademark of Texas Instruments 
TU. S. Patent No. 3,439,238 
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TYPES TIC44, TIC45, TIC4G, TIC47 
P-N-P-N PLANAR SILICON REVERSE-BLOCKING TRIODE THYRISTORS 


electrical characteristics at 25°C free-air temperature (unless otherwise noted) 


Vp = Rated Vo, RGK 7 1k2, Ta= 125°C 
Vr = Rated VR, RGKE TKR, Tas 126°C 
[Vaa=6V, RL 1000, tpig> 20m | 200] wa | 
VaAA=6V, — RL_~ 1008, — tofg) > 20us 


[ay 
VAA=6V, Ri=1002 tplg)>20us, Tar izeclaz | 
[5 [ ma | 


PARAMETER 
Static Off-State Current 
Statle Reverse Current 
Gate Trigger Current (See Note 6) 


Vogt Gate Trigger Voltage (See Note 6) 


Holding Current 
On-State Voltage 


RL? 1002, Rok ® 1k& 


Ip 300mA, RGK #1kR, See Note 7 [14 v | 


NOTES: 6, When measuring thase parameters, 6 1-k2 resistor should be used betwaen gate and cathode to prevent triggering by random 
nolse, 
7. This paramatar !1 messured using pulse techniques. ty, = 1 ms, duty cycle < 1%. 


switching characteristics at 25°C free-air temparature 


PARAMETER TEST CONDITIONS 


tgy  Gate-Controlled Turn-On Time VAR" SOV, ALS RTR: Aig 20 Ki Vin” 20V;s 
See Figure 1 
tq Circult-Commutated Turn-Off Time YBa SEN OBESE TAM LE) 
Sea Figure 2 


thermal characteristics 


PARAMETER 


Rgstc Junction-to-Case Therma! Resistance 
Rega Junction-to-Free-Alr Thermal Resistance 


2-144 TEXAS INSTRUMENTS 


TYPES TIC44, TIC45, TIC46, TIC47 


P-N-P-N PLANAR SILICON REVERSE-BLOCKING TRIODE THYRISTORS 


PARAMETER MEASUREMENT INFORMATION 


QUTPUT 90% 


VOLTAGE WAVEFORMS, 


Sea Notes A, B, and C 


TEST CIRCUIT 


FIGURE 1~TURN-ON TIME 


NOTES: A. Vin ts measured with gate and cathode terminals 

connected as shown and anode terminal open, 

B. The input waveform of Figure 1 has the following 
characteristics: tp < 40 m1, ty > 20 us, 

C. Waveforms are monitored on an ascliloscopa with the 
“following characteristics: t,<14ns, Rin > 10MM, 
Ci < 12 pF, 

D. Rg Inctudes the total resistance of the generstor and 
the external resistor, 


WAVEFORMS 


RL 


nt 


THYRISTOR 
‘UNDER TEST 


OIA MONITOR 
wit i) otn 
SNONINDUCTIVE 
ONITOR RESISTOR: 


GENERATOR SYNCHRONIZATION 


VT MONITOR 
a ae fis (SEE NOTE ey 


TEST CIRCUIT 


FIGURE 2—COMMUTATING TURN-OFF TIME 


NOTES: E, Pulse generators for Vy and V2 are synchronized 10 
provide an anode current wavetorm with the 
tollowing characteristics: ty" 60 to 300 ps, duty 
cycle= 1%, The pulse widths of Vy and Vo are 
7 10n8, 

F, Resistor Ry is adjusted for \aM = 7A, 


a SS eS 
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“= Electrical Characteristics: 


[Prater [Sal] eat Conlions [in [Te [war] Un 
Peak Off-State Current | farm | VarM = Max, pra = Mai, | - | 50 | nA | 


Virsa = 
axinum On-Site VoRage [Vay [To= vO = tea Pea [= [= [tr] Vv 
fporening Curent [wo foe T= | - | 8 | ma 
[56 Gao-Tiggr Curent [ler _[o=OOG A= Toma TeaTeTS| — | w [AO] we | 


DC Gate-Trigger Voltage | Var | Vp = BVDG, RL = 1009, Tg = +25°C [= | = oe) Vv | 
It for |!?t for Fusing Reference | Reference jl >1 j>1.6msoo ae 


Ew 
Critical Rate of eee Ring Fifeenee | a > tenece = +100°C Vins 
Forward Voltage (critical) 
No de 
Cae t-- 135 (3.45) Min 
Cot heda ! ; 


210 Seating 


Sy ra Plane 


.021 (.445) Dia Max 


.100 (2.54) 
.050 (1.27) 


.105 (2.67) Max .165 (4.2) Max 


.205 (5.2) Max .105 (2,67) Max 


é 
f 
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ELECTRONICS, INC. 
44 FARRAND STREET 
BLOOMFIELD, NJ 07003 
(973) 748-5089 
http://www.nteinc.com 


NTE5400 thru NTE5406 
Silicon Controlled Rectifier (SCR) 
0.8 Amp Sensitive Gate, TO92 


Description: 

The NTE5400 through NTE5406 sensitive gate SCR semiconductors are halfwave unidirectional 
gate controlled rectifiers (SCR-thyristor) rated at 0.8 amps RMS maximum on-state current, with 
rated voltages up to 600 volts. 


These devices feature 200 microamp gate sensitivity, 5 millamp holding current and 8 amp surge ca- 
pabilities. 

Available in a TO92 plastic package, these devices feature excellent environmental stress and tem- 
perature cycling characteristics and, coupled with their small size and electrical performance, lend 
themselves to various types of control functions encountered with sensors, motors, lamps, relays, 
counters, triggers, etc. 


Absolute Maximum Ratings: 
Repetitive Peak Reverse Voltage (To = +100°C), Varm 


ING SACD sricscosnpt: as) er oye’ niarst ora e'gcensetnenencnaeentnnbnan ian dgag GaautneammentendncsneudtreiauoudianeuPiexnunreltaniouie™ 30V 
INT ESS AO  sceavsscrsueraosuatinans saponins orn i te lanecaromsanalo navsicn anny wetaauag seals win pseee: AGO eeA Bennwatagny 60V 
NT B54 OF bitctecsmnrianmrran wasne.e sal dy wean enema nv ie be a eked ded. ndieenss 100V 
NT ES 40S sroisrsrerousrsnsuenansusie.ds J8.a sd 8d Laser MRRONRRNRONerAEONNA Red WHS OH AY EE eH OY EAL COTE 150V 
NWT ESA 04 iis cisaicaiaadimusudalidasiaiai aia 0 He RHA aaa AMON ATNN aH NOG TR ERE RE RE SHOOTS 200V 
INES AOS ianesacenouereshes nna esi ucs7 ara to) re: wsenehanlondtnenaugudusaiceiausuasenalin ice 4 Gol ore NAC SnGe i OaaghOw 400V 
INGE SAO Gy sc xcneuspareicandstnaisenas wnat scoc cats coc occ uted adn encase banolaternrotaperatec lash hem Rede y sacle wc eteaenns 600V 
Repetitive Peak Off-State Voltage (Tce = +100°C), Vorxm 
NT E5400 ocresrer y w5'n0 0/08 6 ¥ 6'¢ 908 9 earerernarnalerare ners ia tnmnratntnreratareraconanararennieanererenirensene sear 
NT E6404 -ncisisicsimsnee ds yd Cede) o0 ORS RRA Bae aE DERE EET EEC es ee eemOIRS 
NIES402 «sor ccgraaaanssaa sos Daas visa aaadmdamreaaaae tad Ri be eR RE ME Las ea naRONE 
WIT EBA DS accra vicrernscnecelecarer i seis oi gesek Srveaey si Siadeaudasenieroatnentemamnain ca aglr sone Da HE ws De nats 
INT SOAs scestssnsvasauare/stensv va: an wach tr bea ak be akouaweiteiandvanaadhabahsnd saat ’tinss6a-e1er 6: poh pans nlohoke/ab apace teen 
NT ES 405 racinantonaarnen eqs oR OE DEAR EHalsinalalacataotierermip name NANO w ER WOE a 
NT ES 406 ieccccrsimarsrsied vedee oe 00 0 o's He RaanoRRUNLOED Be EME ea Le EEE dame ew 
RMS On-State Current, It(Ams) 
Peak Surge (Non-Repetitive) On—State Current (One Cycle at 50 or 60HZ), Itsy -.--- eee eee 8A 
Peak Gate-Trigger Current (8uS Max), IoTM oe ee eee rece teen tree e eee ee nee neeeeeenes 500mA 
Peak Gate-Power Dissipation (ley < leTm for 3s Max), Pam ..cec cece reece eee eee eee eens 20W 
Average Gate Power Dissipation, Pagay) ..--- sect et eee eee c eee e enn e tee ecerenn ees 200mWw 
Operating Temperature Range, Topp sseseeere cere reeset enneen ene n ence eenns -40° to +100°C 
Storage Temperature Range, Tstg -.. esse cess eee rete ete n ence ene eee e eens -40° to +150°C 
Typical Thermal Resistance, Junction-to-—Case, Ripuc ose. cece cece cece eet eee e eens +5°C/W 


Typical Thermal Resistance, Junction-to-Ambient, Rinua s+. 0.2 eee e eee eee e eee nee +200°C/W 


Electrical Characteristics: 


[Parameter [Sb] Teo Conions [in Wo [WX UH] 
Peak Of Stale Gurren a oo 

| lorxm | o* Pe eaIe 50 | HA | 
Teaara retanpea [Pep 
[poring rent [ew [To=eo Ps Pa 
Do Gae-Taper Curent —| ter [Vo= WOO RSTOOR To= Ro] =| SO [aw A 

Ter ]vo= 000. R= Toon Te=-zso] — | - [oa] Vv 


GT 
GT 
Fat a a al 


Critical Rate of Applied dv/dt | To = +100°C 
Forward Voltage (critical) 


.135 (3.45) Min 


.100 (2.54) 
.050 (1.27) 


:105 (2.67) Max .165 (4.2) Max 
Max 


.205 (5.2) .105 (2,67) Max 
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Figure 1-1. Transport Controls 


1.1 CONTROLS & INDICATORS 


1.1.1. TRANSPORT All transport-mounted con- 


trols are illuminated pushbutton switches. Some push- 
buttons are momentary type and others are alternate- 
action, but all buttons remain in the up position after 
being pressed. In some cases, the logic latches the 
switch function ON or OFF, and the button illumination 
conforms to the logic status. 


DESCRIPTION 


Controls the application of power to 
the transport and the electronics. The 
button lights when power is ON. 


Selects the play/record speed for the 
transport. Press button for alternate 
action, 15ips or 30ips. The button is 
lit in 30ips mode. This button also 
switches the record/play electronics 
to conform to the speed selected. 


This overrides the 15ips/30ips button 
and sets the transport for a play/record 
speed of 60ips. The button is lit when 
ON. This function is used primarily 
during playback for rapid location of 
program cues. For timing purposes, a 
program may be played at scan speed; 
the scan time is multiplied by 2 for 
30ips play time, and is multiplied by 4 
for 15ips play time. Scan may be used 
for recording, although the equaliza- 
tion remains at the 15ips or 30ips 
characteristic previously selected. 


Switches the play amplifier between 
two sources, the record head or the 
play head, depending upon the sync 
status of the machine. In sync mode 
the button Js lit and the play amp out- 
put of all channels is derived from the 


REWIND 


= 


record head, which is equal in quality 
to the play head. 


When the machine is placed in record 
mode, the sync light goes out atl chan- 
nels not on record remain in sync, At 
this time, the play amp output of those 
channels actually recording is derived 
from the play head, while the monitor 
output from channels switched to PB 
(playback) is still derived from the 
record head. Sync is useful for punch- 
in recording (overdubbing). 


(PRESET) This button activates the 
two presettable functions of the ma- 
chine, These functions are Record/ 
Input and Record/Mute, and are 
described fully in section 1.1.2. PRE is 
always ON, except when the machine 
is in play mode; then PRE may be 
switched ON or OFF by pressing the 
PRE button. The button lights when- 
ever PRE is on. 


CAUTION: Do not operate the tape 
motion controls for more than 5 sec- 
onds without tape threaded on the 
transport. An exception is noted under 
LOAD, on the following page. 


This button sets the tape supply reel for 
fast winding. It can be initiated from 
any mode. The button lights when 
rewinding. 


This button sets the tape takeup reel 
for fast winding. It can be initiated 
from any mode. Button lights when 
winding. 


O 


This button sets the machine for play 
mode, moving the tape at the selected 
speed. The button lights when in play 
or record mode, and it must also be 
pressed simultaneously with the 

Record button to initiate Record Mode. 


This button sets the machine for record 
mode, provided the PLAY button is 
simultaneously pressed, The button 
lights when recording. 


> 


In order for individual tracks to actu- 
ally record, the corresponding Mode 
Selector must be switched to one of 
the three Record READY positions. 
Refer to section 1.1.2 for details of the 
Mode Selector function. 


This button stops the machine from 
any mode. 


CAUTION: When the end of the tape 
runs off a reel, the LOAD button must 
be pressed. Pressing STOP under these 
circumstances will not stop the ree! 
motors. 


Shuts off all.reel motors and drops the 
tape lifters when the button is pressed. 
Button is lit when in load mode. LOAD 
allows manually controlled tape motion 
by defeating the constant tension servo 
mechanism responsible for automatic 
slack takeup. It is useful for threading 
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tape and for editing. The machine will 
leave load mode when STOP or any 
motion button is subsequently 
depressed, 


LOAD may be pressed simultaneously 
with another motion control. For ex- 
ample, pressing PLAY and LOAD per- 
mits precise cueing (play/load mode), 
and pressing PLAY, RECORD and 
LOAD permits spot-erasure (record/ 
load mode). 

NOTE: When spot erasure is complete, 
press the REWIND or FORWARD 
button to drop out of record without 
“clicks.” 


LOAD may be used when tape is not 
threaded but it is necessary to use the 
motion controls for alignment or check- 
out. Some motion may begin, but 
slight hand pressure on the reels will 
hold the tape stationary. A specific 
application of this function is to find 
out whether ar not the machine is in 
PRE when switched to play mode; the 
desired PRE status may be selected 
without actually advancing the tape. 


CAUTION: NEVER DEPRESS LOAD 
WITH A REEL OF TAPE THREADED 
AND MOVING. This removes the tape 
tension, and can cause uncontrolled 
spillage. LOAD should only be pressed 
when the reels are still, or when ap- 
proaching 15’ from the end of the tape. 


1.1.2 SYNC PANEL Ready and Record indica- 
tors, a VU meter and a Mode Selector switch are mounted 
on the Sync Panel, one set per channel. The actual func- 
tions performed by these indicators and switches are 
somewhat complex, and are treated in greater detail else- 
where in section one. Below are listed brief descriptions 
of each item on the front of the Sync Panel. 


ITEM 
VU METER 


DESCRIPTION 


This reads the average signal level of the 
channel, either from the line input or the 
play amplifier output: the play amplifier 
derives its signal from either the record or 
the play head, depending upon the logic 
and switch functions (described elsewhere 
in section one). The meter is factory 
calibrated for 0 VU=+4 dBm {into 600 
ohms). 


READY 
Indicator 
(amber lens) 


This lamp tights when the channel’s Mode 
Selector switch is in any of the three 
Record positions, but the transport is not 
in record mode. The light is a signal that 
the channel! will record as soon as the 
machine is placed in record mode. 


Ready Indicatoi te Icator 
teres tnain ay soe: peti 


te 


aay) ee 
Figure 1-2. Syne Panel Controls & Indicators 


RECORD This lamp lights when the channel's Made 
Indicator Selector switch is in any of the three 
(red lens) Record positions and the transport is in 


record mode. The light is a warning that 
the channel! is actually recording. 


MODE This switch determines the status of the 
SELECTOR record and playback electronics for the 
corresponding channel. There are four 


modes: 
ies} PB (Playback) This is the SAFE position 
{ t from which the track cannot be erased or 
Es] 1 recorded, The channel output is derived 
' . 72%, | from either the play or the record head, 
yet; ~— depending upon the sync status. The VU 
' : meter follows the channel output, 


whether derived from the record or play 
head. 


H * RECORD/INPUT This is a READY 

! made from which the track may be 
recon | ‘recorded, The VU meter always 

H 

t 

‘ 

} 


follows the line input to the chan- 
nel. The channel output is derived 
from the line input whenever PRE is 
lit, and from the play amplifier when 
PRE is off: the play amplifier signal is 
derived from the play head or record 
head, depending upon the sync status. 
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isre-c 1 RECORD/TAPE This isa READY mode 


The play amplifier output will always 
be from the play head unless the ma- 
<eeeaie “chine is in play/sync mode; then the 
output will be derived from the 
record head. 


=| i from which the track may be recorded.» 
oa i The VU meter and the channel output 
= (2%, | both follow the play amplifier output. 

' 

| 


f 1 RECORD/MUTE This is a READY 
' | mode from which the track may be 
i no | recorded. The VU meter always fol- 
\ ' lows the line input to the channel. The 
1 | channel output is muted (no output) 
i — } whenever PRE is lit. Therefore, the 
only time when there is channel out- 
put is in play mode with PRE off. This 
output will be derived from the record 
head, or the play head, depending on 
the SYNC status. 


1.2_PRE-OPERATING PROCEDURE 


1.2.1 APPLY POWER Press the POWER button. 


This illuminates both the button and the VU meters, and 
prepares the machine for operation. 


1.2.2 SELECT TAPE SPEED The tape speed 
is determined in three ways. Each speed selector de- 
scribed below will override the previous one. 


Select the desired play or record speed 
with this button. The speed is 30ips 
when the button is lit, and 15ips unlit. 
Electronic record/play equalization is 
automatically switched to conform to 
the selected tape speed. 


Selecting Scan speed (button lit) will 
advance the tape at 60ips in play or 
record modes. The equalization is not 
affected by the SCAN button. 


The variable speed oscillator has a 
Locked/Variable speed switch. This 
switch does not affect the equaliza- 
tion. In Locked position (toggle switch 
up), the transport will play or record 
at the previously selected 15ips, 30ips 
or Scan speed. In Variable position 
(toggle switch down), the vernier dial 
may be adjusted to continuously vary 
the tape speed, to deviate + 33% from 
the selected speed. 


1 
x, 


Figure 1-3. 
Tape Threading Path 


NOTE: Tape is routed 
outside lifters, 


1.2.3, THREAD TAPE Only reels with NAB 
hubs, 4%” diameter (11.4cm) may be used. The supply 
and takeup reel sizes may be mixed since the transport 
servo mechanism automatically adjusts the motors to 
obtain the proper tape tension. 


To facilitate threading, apply power and press the LOAD 


button. This eliminates the braking force and also pre- 
vents runaway motion of the reels. Thread the tape as 
illustrated in figure 1-3, anchoring the end to the hub 
of the takeup ree]. Hand-turn the takeup reel to remove 
most of the slack, and press the STOP button; STOP 
removes the machine from load mode and fully ten- 
sions the tape. 


RE AS SS SSS A 


1.3 PLAYBACK 


Step 1 Set the Mode Selector of each channel 
to PB. 


Step 2 Apply power, select the desired speed, 
and thread the tape as described in 
section 1.2. Amber READY lights 
should not be lit. 


1.4_ FAST WINDING 


1.4.1 FORWARD WINDING 


Step 1 Tape should be threaded, and power 
ON, as described in section 1.2, 


Step 2 Press the FORWARD button to ini- 


tiate fast winding onto the takeup reel. 


This may be initiated from any mode. 


Step 3 Press the STOP button to end winding 
when the desired point is reached, un- 
less the tape runs completely off a 
reel. In that case press the LOAD 
button, 


1.5 RECORDING 


NOTE: Always bulk-erase any tape which was re- 
corded on equipment with a different head con- 
figuration, This assures complete erasure. 


1.5.1_WITHOUT SYNC 


Step 1 Tape should be threaded with power 
ON, as described in section 1.2, 


Step 2 Set the Mode Selector switch for each 
channel. Channels to be recorded 
should be set to RECORD/INPUT, 
and the READY light will turn.on, 
Channels not to be recorded should 
be set to PB, 


Step 3 Apply a test signal or sample program 
material to the input of all channels 
to be recorded. Adjust the input levels 
so that the corresponding VU meters 
indicate no more than O VU for most 
peaks.* Extreme peaks may indicate 
+2 or +3. 


Step 4 When ready to record, press the PLAY 
button and hold it down while press- 
ing the RECORD button. All chan- 
nels that were in READY will now 
record; the amber lights will turn off 
and the red lights will turn on. 


“NOTE: The VU readings and audio 
output of the channel(s) recording are 
now derived from the line input. For 


Page 1-4 


Step 3 Press the PLAY button to initiate play- 
back. The channel! outputs and VU 
levels will be derived from the play 
head. The. audio quality from SYNC 
is the same as normal play mode. 


Step 4 Press the STOP button to end play- 
back and stop tape motion. 


NOTE: /f tape runs completely off the 
reel, press LOAD. Do not press STOP. 


1.4.2_ REWINDI 


Step 1 Tape should be threaded, and power 
ON, as described in section 1.2. 


Step 2 Press the REWIND button to initiate 
fast winding onto the supply reel. 
This may be initiated from any mode. 


Step 3 Press the STOP button to end winding 
when the desired point is reached, un- 
less the tape runs completely off a 
reel. In that case press the LOAD 
button. 


monitoring the actual recorded signal, 
set the Mode Selector(s) to Record/ 
Tape; the VU reading{s} and channel 
output(s) will now be derived from 
the play head. 


Step 5 Press the STOP button to end record- 
ing and stop the tape motion, unless 
the tape has run completely off the 
supply reel; in that case, press LOAD. 


1.5.2 WITH SYNC The Sync feature allows re- 
cordings to be made in synchronization with previously 
recorded program material. In order to achieve the cor- 
rect timing, all channel outputs are derived from the 
record head while the machine is in PLAY/SYNC mode. 
As soon as the RECORD button is pressed, placing the 
machine in RECORD/SYNC mode, the input. to chan- 
nels in RECORD replaces the record head output. For 
channels in PB, the record head output continues to 
feed the channel output, so that a performer or engi- 
neer may monitor the new recording in synchronization 
with the existing tracks. 


Step 1 With power ON, thread tape on the 
transport, as described in section 1.2. 


Step 2 Set the Made Selector for each chan- 
nel; channels to be recorded should be 
set to RECORD/INPUT. Previously 
recorded or unused channels should be 
protected by setting the Mode Selector 
to PB. 


* 0 VU is factory calibrated to a lével of +4 dBm. 


7 


Step 3 Depress the SYNC button. It should 
light, indicating the machine is ready 
to play and record in sync. 


Step 4 Apply a test signal or sample program 
material to the input of those chan- 
nels to be recorded. Adjust the input 
levels so that the corresponding VU 
meters show peaks of no more than 
O VU. Extreme peaks may indicate 
+2 or +3 VU. 


NOTE: During synchronized recording, 
some performers prefer to have their 
channel(s) muted, If the Mode Se- 
lector is placed in RECORD/MUTE, 


then the desired effect will be achieved; 


the channel will have no audio output 
while recording. The output during 
PLAY will be muted if PRE is lit, 

or will be derived from the record 
head if PRE is off. 


1.6 EDITING 


The two edit modes available are PLAY/LOAD and 
PLAY/SCAN. The PLAY/LOAD mode should be 
entered only from STOP mode. It is used to precisely 
locate cues. IN PLAY/LOAD, the reel motors do not 
maintain tape tension, so the tape may be manually 
controlled. This also makes splicing easy, since slack is 
not automatically taken up. To leave PLAY/LOAD 
mode, press STOP or any other motion button. 


PLAY/SCAN is helpful for rough location of program 
cues. Pressing the SCAN button sets the transport for 
a 60ips speed, although equalization remains at the 
1bips or 30ips setting previously selected. When PLAY 
is then pressed, the machine will play at GOips. SCAN 
may be punched in and out during the playback of a 
tape. To leave SCAN mode, press the SCAN button 
a second time. 

- 
NOTE: RECORD/SCAN mode may be used, and record- 
ing will occur at the rate of GOjps. But equalization 
remains optimized for 15ips or 30ips. RECORD/LOAD 
mode may be used to achieve spot erasures, but care 
must be taken to assure that the erase head, not the 
record head, is aligned with the point where erasure is 
to begin. Press REWIND or FORWARD when erasure 
is complete to eliminate punch-out “clicks.” 


Step 5 


Step 6 


Step 7 
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Press the PLAY button. The output of 
all previously recorded channels may 
now be monitored, and at the instant 
recording is to begin, the PLAY and 
RECORD buttons may be depressed. 


By switching the Mode Selectors to 
RECORD/TAPE, the quality of the 
recorded signal may be monitored. 
This mode of monitoring is generally 
preferred, so long as the output from 
the channels is not fed to the per- 
former; since there is a time delay, 
such monitoring could be dis- 
concerting. 


Press the STOP button to end record- 
ing and halt the tape motion, unless 
the tape has run completely off the 
supply reel. In that case, press LOAD. 


SECTION TWO 


ELECTRONIC ALIGNMENT AND 
TAPE HANDLING ADJUSTMENT 


2.1 ELECTRONIC ALIGNMENT 


The record and playback electronics are aligned in a man- 
ner similar to other professional tape machines. The 
equalization curves fall within NAB specifications, 
although there is some deviation from the idealized 

NAB curve which enables Stephens’ machines to 

record low frequencies at greater levels before reaching 
tape saturation. Nevertheless, standard NAB alignment 
tapes are used in the following procedures. 


Stephens’ heads are factory calibrated to the proper 
azimuth, zenith and meridian. Because the heads and 
transport top plates are precision machined, no further 
mechanical alignment is necessary. 


Figure 2-1. Interior of 16-track 
Syne Panel showing 811D-4000 Modules 


2.1.1 PLAY LEVEL & EQUALIZATION 


Step 1 Degauss the heads in accordance with 
standard procedures. This is a con- 
ventional method for removing any 
residual magnetism from the heads, 
magnetism which may otherwise de- 
grade the high frequencies on delicate 
alignment tapes, interfering with pro- 
per level calibration. 


Step 2 Turn power ON and press LOAD. 
Thread a standard NAB alignment 
tape for the appropriate speed on the 
transport. A Full-Track alignment 
tape is preferable. 


NOTE: /t is generally desirable to 
store alignment tapes with the tail 
end out. Therefore, the tape will be 

is threaded from the right to the left, 
and rewound. This procedure assures 
evenly wound tape. 


Step 3 Set the transport speed to correspond 


with the alignment tape, 15ips or 30ips. 


Step 4 Set all sync panel Model Selectors to 
PB. 


Step 5 Undo the latch on the sync panel, and 
swing the panel open, revealing the 
811D-4300 series modules. Refer to 
figure 2-1. 


Figure 2-2. 811 D-4000 Module 
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Play Level Trim 
(Section 2.1.1) 


Play LF EQ Trim——-_—_+ | 
(Section 2.1.3) 


Record Level Trlm ———————+-} 
(Section 2.1.1) 


Distortion Trim ——————___+ 


These controls, not provided 
on all models, are factory 
adjusted and should not be 
disturbed. 


Step 6 Press the PLAY button, and locate a 
O VU reference on the tape, prefer- 
ably at 1000Hz. 


Step 7 Adjust the PLAY LEVEL of each chan- 
nel (the trimmer on the top row of the 
4300 module) so the corresponding 
VU meter indicates 0 dB. Refer to 
figure 2-2, 


Step 8 Press the STOP button. 


Figure 2-3. Front of Model 103 Transport 
16-track (above) and 24-track (below) 


O 


Step 9 Locate the 811D-3000 series modules 
at the front edge of the transport; 
cabinets have a door which swings 
down for access to these modules 
when the pair of buttons at the upper 
corners are depressed. 


Figure 2-4. 811D-3000 Module 


————_ 15Ips Play EQ Trim 
——_———— 30ips Play EQ Trim 
(Section 2.1.1) 


NOTE: Older modals incorporated 
i5ips and 36Ips In Just one 
row of trimmers. 


——_—_—_————— Bias Level Trim 
(Section 2.1.2) 


i Record EQ Trim 
(Section 2.1,3) 


Step 10 


Step 11 


Step 12 
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Place the machine in PLAY mode, and 
locate the 0 VU, 15 kHz reference on 
the tape. 


Adjust each channel’s PLAYBACK 
EQUALIZATION (trimmers located 
on the 811D-3000 series modules), so 
the corresponding VU meter indicates 
OGB. (Refer to fig. 2-4.) 


NOTE: Adjust the trimmers corres- 
ponding to the tape speed; top row 
for 15ips and lower row for 30ips. 
Early models are equipped with just 
one set of trimmers, used for either 
play speed. 


Press FORWARD, and wind the 
alignment tape to the end; then press 
LOAD and remove the tape from 
the transport. 


This completes the playback alignment. All controls may 
be left as they are, with the 811D-3000 modules exposed, 
in preparation for the following procedures. 


2.1.2_BIAS LEVEL & RECORD LEVEL The 


front of the transport should be exposed, as described 
in 2.1.1, step 9. Power is ON. 


Step 1 Thread a blank tape on the transport anes ee pacing 
(section 1.2.3). 
Step 6 Set the BIAS LEVEL trimmer (on the 
Step 2 Set all Mode Selectors to RECORD/ 811D-3000 module, see figure 2-4) by 
TAPE. turning it clockwise until the corre- 
sponding VU meter reaches a peak, 
NOTE: The procedures outlined in then continue to turn clockwise until 
steps 3-7 are to be performed for each the level drops 1/4 to 1/8 dB below 
channel in succession. the peak. 
Step 3 Apply a 1000 Hz, +4 dBm sine wave Step 7 Readjust the RECORD LEVEL trim- 
to input. mer so that the VU meter indicates 
OdB. 
Step 4 Adjust the RECORD LEVEL trim- 
mer (in the sync panel, see figure Step 8 Press STOP. This completes the record 
2-2) to approximately mid rotation. and bias level adjustments. 
2.1.3 BIAS FREQUENCY & SYMMETRY 
Trimmers for bias frequency and symmetry are located Step 1 The transport should be oriented so 
on the bias module, and are set at the factory for that the bias module is accessible. On 
optimum performance. While the bias frequency does machines of up to 16 tracks, the bias 
not affect the quality of the recorded signal, it does module is mounted on the front of the 
affect the efficiency of conversion of the electrical transport, 24 track or larger machines 
signal to the magnetic flux. The frequency is therefore may have twin bias modules beneath 
factory set for maximum efficiency with the largest the transport; one module is slaved 
number of tracks in RECORD mode. The symmetry to the other, so only one set of fre- 
control, labeled NOISE, affects the waveform of the quency & symmetry trimmers is 
bias, and consequently the noise level of the unmodu- provided. 
lated, recorded tape. The noise setting is not critical; 
however, if the optimum noise characteristic is Step 2 Thread a blank tape on the transport 


desired, bias symmetry may be adjusted as follows: 


(section 1.2.3), with power ON. 


“Step 3 To arrive at the optimum symmetry 
setting, first determine the number of 
tracks which are simultaneously placed 
in RECORD MODE. For example, a 
24 track machine may be operated 
with just 8 tracks in record mode at Rates 
’ any given time. Set this number of : 
tracks in RECORD/TAPE position | 
with the sync panel mode selector. 
‘The resulting load on the bias circuit 
a ee oy Figure 2-5. Bias Modules Beneath 24/40 Track Transport 
(noise) control. Step 5 Adjust the NOISE trimmer for the 
minimum noise on the track being 
Step '4 Monitor the output of any one of those monitored (monitoring can be done 
tracks placed in RECORD; then place with a voltmeter or by ear). 
the transport in RECORD MODE by 
pressing the PLAY and RECORD Step 6 Press STOP, This completes the 
buttons simultaneously, symmetry adjustment. 
2.1.4 RECORD EQ The 811D-3000 modules ~ 3000 module, see figure 2-4) so the 
should be accessible, as described in section 2.1.1, step 9. corresponding VU meter indicates 
A test oscillator should be available for connection to OB. 
the input of each channel (or by means of input assign- 
ment through the mixing console). NOTE: Steps 6 and 7 are required 
only for 15ips alignment. For 30ips 
Step 1 Turn the power ON, and thread a alignment, proceed with step 8. 
blank tape on the transport. x 
Step 6 Change the input signal to a +4 dBm 
Step 2 Set all sync panel Mode Selectors sine wave of between 35 and 40 Hz. 
to RECORD/TAPE. 
Step 7 Adjust the PLAY LF EQ (trimmer in 
Step 3 Press the PLAY and RECORD the sync panel, see figure 2-2) so the 
buttons, placing the machine in corresponding VU meter indicates 
record mode. OdB. 
NOTE: The.procedures outlined in Step 8 Press REWIND and when the tape runs 
steps 4-7 are to be performed for off the takeup reel, press LOAD. This 
each channel in succession, completes the recording equalization 
adjustments. 
Step 4 Apply a 15 kHz, +4 dBm sine wave 7 
to the input, NOTE: /t is considered a safe practice 
to reset all Mode Selectors to PB, unless 
Step 5 Adjust the RECORD EQUALIZA- recording is to be done immediately 
TION (trimmer located on the 811D- following the alignment procedure. 
2.2 TAPE MOTION ADJUSTMENTS Step 1 Connect a voltmeter across the 5-ohm 
resistor on the power supply. The 
The Stephens’ transport is designed for gentle tape meter should 7 bet tO ie 10 Vide 
handling without need for seidsartoat aighieare: The scale-(or higher}, with tieileads con: 
servo-operated supply and takeup motors are controlled nectedas shown in figure 2-6. 
by circuitry which compares the actual tape motion with 
the desired motion. This is done by means of a tacho- Step 2 Apply power to the transport and 
meter and a discrimination circuit which integrates the trirend a fee or tape 
measured tape speed with motion sensing inputs from * 
each motor and with a synchronization acral from an Step 3 Prass the PLAY button, placing lig 
5 4 transport in motion at 15ips or 3Q0ips. 
internal clock or an external oscillator/resolver. Therefore, 
the only adjustments required are electrical in nature. Step 4 Lowaite the tension ttilnmeren the 


2.2.1_ TAPE TENSION ADJUSTMENT 
The following adjustment requires a voltmeter capable of 
accurately indicating 10 volts dc. The bottom of the 
transport must be accessible (see section 2.1.1, step 9). 


SERVO CONTROL BOARD beneath 
the transport and adjust it for a read- 
ing of 10 volts across the power 
resistor (for 2” tape. 1” tape requires 
7 volts). See figure 2-7. 


{symmetry} 


Frequency 


oO 


Step 5 Press the STOP button, and discon- 
nect the voltmeter leads from the 
power resistor. This completes the 
tension adjustment. 


Connect Voltmeter across 
this resistor 

Twisted lead (+) 

Gray lead (-) 
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2.2.2 SLACK ADJUSTMENT The bottom of 


the transport must be accessible (see section 1.1.1, step 9). 


Step:1 With no tape threaded on the transport, 


turn the power ON and press the 
STOP button. 


Step 2 Locate the SLACK control on the 
SERVO CONTROL BOARD (refer 
to figure 2-7). 


Step 3 Adjust the SLACK trimmer in a clock- 
wise direction until the supply motor 
does not move. 


Step 4 Then rotate the trimmer counterclock- 
wise'until the motor just begins to 


move; it may alternately start and stop. 


This is the correct setting for the 
SLACK trimmer. 


Step 5 Turn off the power, The adjustment 
is complete, 


Slack Trim Tension Trim 


Figure 2-7. Servo and Resolver Boards 
4 — 16-track (above) and 24 — 40-track (below) 


gL 


2.2.3 SPEED ADJUSTMENT The fixed run- 
ning speed of the transport may be precisely calibrated 
to 15ips, 30ips and 60ips by means of three indepen- 
dent trimmers. These trimmers are adjusted using the 
meter in the remote VSO unit. Three tachometer- 
triggered counter outputs in the transport provide 
approximately 60 Hz pulses for 15ips, 30ips and 6Oips 
running speeds. When a given tape speed is precisely 
adjusted, the counter output will be exactly 60 Hz, 
corresponding to the sync signal. The sync signal is 
derived from the power mains or from an optional 
crystal/resolver input. At exact speed, the VSO meter 
will settle at mid-scale, rather than follow the beat of 
the out-of-phase signals. 


The following adjustment may be done for one, two or 
all three tape speeds; speed trimmers for 15, 30 and 
6O0ips are recessed beneath a cover plate, near the 
power button. 


Step 1 Turn the power ON, and thread a 
7 reel of tape. 


Step 2 Place the transport in PLAY mode, 
with the desired speed selected 
(i.e. 15ips, 30ips or SCAN). 


Step 3 


Step 4 


Step 5 


Observe the VSO meter, with the VSO 
switched to fixed speed mode. 


NOTE: The VSO meter should sta- 
bilize near mid-scale as the tape reaches 
full running speed. If there is a large 
rhythmic motion of the needle, then 
the speed must be adjusted. If the 
meter has a slight motion, but is near 
mid-scale, then adjustment is not 
necessary. 


Remove the cover plate surrounding 
the POWER, PRE SCAN, SYNC and 
30ips buttons. This may be done by 
inserting a screwdriver blade between 
the cabinet and the transport and 
‘prying up the cover. 


Insert a screwdriver in the trimmer 
which corresponds to the speed se- 
lected. Adjust the trimmer gradually 
until the meter needle comes to rest at 


Step 6 


Step 7 


mid-scale (see fig. 2-8). Due to temper-- 


ature sensitivity, some upscale drift 
occurs if this adjustment is made when 
the machine has just been turned on. 
Therefore, it may be desirable to set . 
the meter for a reading below mid- 
scale, allowing for the drift. Since the 
important factor is the stabilization of 
the needle, rather than the actual value 
on the scale, any stable setting from 
0.3 to 0.7 is acceptable. The meter 
indicates phase lock rather than actual 
speed. 


Press STOP. If other speed calibration 
is required, repeat steps 2,°3 and 5 
before replacing the cover plate. 

\ 


Turn the power OFF and replace 
the cover plate. 


Figure 2-8. Speed Trimmers 


page 2-5 


3.1__GENERAL 


The installation procedure for all Stephens 
Electronics tape machines is very straightforward. The 
power supply, sync pane! and VSO package join the 
transport by means of three or four factory-wired con- 
nectors, All audio input and output, as well as remote 
control circuits for Dolby or equivalent type noise 
reduction units, must be wired to from one to four con- 
nectors which then plug into the sync panel” Finally, the 
power supply plugs into a.suitable 115VAC/60Hz main, 
ahd the machine is ready to operate. 


The following paragraphs describe each step in full 
detail, including the essential connector locations, wiring 
diagrams, and wire termination information. 


3.2 POWER SUPPLY 


3.2.1 LOCATION The power supply may be 
located nearly anywhere, provided the interconnecting 
cable is long enough to reach the underside of the trans- 
port. The bottom of the floor-standing cabinet is an ideal 
Jocation. In other locations, allow adequate space for 
convection cooling. 


3.2.2 FUNCTION The power supply provides 
the machine with three DC voltages for audio and logic 


circuitry; alf DC voltages are wired for positive ground. 
There are regulated -27V and unregulated -37V refer- 
enced to one ground (common), with a separate -62V 
output and ground. 


The forementioned outputs are wired to the power 
supply connector with dual leads for added power han- 
dling capability and protection against breakage. A 
17VAC output provides 60Hz reference for the phase 
comparator circuit. This circuit determines the trans- 

port speed. Other leads in the power supply cable include: 
the 115VAC input to the transformers, switched by the 
POWER button on the transport, and the circuitry for 
both motor drive transistors (located in the power 
supply). 


3.2.3 CONNECTION The power cable mates 
with a connector on the rear flange of the chassis, 
beneath the transport. The chassis connector (JA), 
Amphenol No. 222-22N31, is keyed to assure correct 
insertion. 


CAUTION: Prior to inserting the 115VAC plug 
in the power outlet, make certain the outlet 
does carry the correct voltage (at 60Hz). For 
50Hz line frequencies, a special adapter must be 
used (consult your dealer or contact Stephens 
Electronics). 


*The 24-track, Model 821-C electronics have remote 
switching capability for each channel in the sync panel, 
ie; PB, REC-INPUT, REC-TAPE or REC-MUTE. In 
addition to the two I/O connectors and the two trans- 
port harness connectors on that sync panel, a fifth 
connector is provided for the optional switching unit 
{J25). 


3-1 
33 VSO pees 


3.3.1 LOCATION, The VSO package is intended 
for operation either at the tape machine or remotely. A 
convenient location is on top of the sync panel. The 
position locator option, when ordered, is housed in the 
VSO package. 


3.3.2 FUNCTION The VSO serves two purposes, 
It can be used to vary the speed of the transport £33% 
from the selected speed. In other words: at 15ips, the 
VSO permits speeds from 10ips to 20 ips; at 30ips, the 
VSO permits speeds from 20ips to 40ips; at SCAN 
{60ips), the VSO permits speeds from 40ips to 80ips. 
The toggle switch on the VSO selects the fixed trans- 
port speed (switch up) or the variable speed (switch 
down), and a vernier dial with a digital logging scale 
permits precise adjustment in variable speed mode. 


The second function of the VSO is described in section 
two of this manual. The meter can be used to calibrate 
the fixed speeds. Since the meter displays phase, it is 
not used to indicate the actual running speed of the 
transport. 


3.3.3 CONNECTION The VSO cable mates 
with a connector on the rear flange of the chassis, 
beneath the transport. The chassis connector (JH), 
Amphenol No. 57-40360, is keyed to assure correct 
insertion. 


NOTE: The VSO must be connected in order for 
the machine to operate properly, even though 
fixed speed operation is desired. 


3.4__ SYNC PANEL—TRANSPORT HARNESS 


3.4.1 LOCATION A wiring harness emerges 
from the rear of the transport. Four track to sixteen 
track machines have just one connector at the end of 
this harness {J5), whereas larger machines have two con- 
nectors (J5 and J6). 


3.4.2 FUNCTION This harness provides DC 
power for the lamps and amplifiers in the sync panel. 
Additionally, it, provides status information on the SYNC 
and PRE functions, and audio interconnection between 
the sync panel and the transport-mounted audio circuits. 
J5 accommodates channel 1 through channel 20, and 
J6 carries the rest of the channels. 


3.4.3 CONNECTION Each harness connector 
mates with a green Amphenol connector, No. 220-1N104, 
on the rear of the sync panel. Refer to the diagrams in 
section 3.5 for identification of J5 and J6, 


3.5 SYNC PANEL—STUDIO INTERFACE 
(I/O CONNECTIONS) 


3.5.1 FUNCTION Based on the total number of 
channels, either one, two or four plugs carry the audio 
input and output between the tape machine and the 
studio. The same connectors (J20 through J23) also 
carry -24V control signals (positive ground) for remote 
switching of Dolby or equivalent noise reduction equip- 
ment. Most customers prefer to wire the 1/O connectors 
at or just prior to the installation of the tape machine. 


However, Stephens Electronics will provide custom 
harnesses as an option. Such harnesses must be ordered 
at least 30 days prior to delivery, and orders must 
include full details of connector type, lead dress, and 
so forth. 


3.5.2 CONNECTION The following diagrams 
illustrate the connector locations and channel allocations 
for each sync panel, from 4-track to 40-track. Accom- 
panying lists show the specific pin assignments. Note 
that the assignments vary, depending on the size of the 
machine. All audio circuits are unbalanced. Connectors 
are Amphenol No. 57-30500. 


In 8-track or larger machines, all input and output 
grounds are bussed together {except the 24V common). 
Thin bus bar should be used to accomplish these con- 
nections, and the bar should clear the connector pins 
by approx. 1/8”. Twin-conductor shielded cable is 
recommended for audio leads, with the low conductor 
and shield joined together at both ends of the cable. 
The low and shield can be soldered to the bus bar on 
the |/O connector. 


The noise reduction/remote control circuits, if used, 
should be wired with shielded multi-conductor cable. 
While the shield is not absolutely necessary, it will 
reduce the possibility of noise from switching 
transients during SYNC recording. 
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4-TRACK 


PIN NO, 
1 


CONNECTION 
NOT USED 


” 


Record Input, GND 


” 


” 


NOT USED 


” 


Playback Out, GND 


NOT USED 
” 


o” 


Dolby Control, 24V 


” 


“ 


NOT USED 


” 


Dolby Control, Com 
Record Input, High 


” 


” 


NOT USED 


” 


Playback Qut, High 


” 


NOT USED 


” 


CONNECTOR NO. 
J20 


BON PWN FWNnd= BWN- 


RWON— 


Syne Panel Audio Connector Wiring ——————__ 


8-TRACK 


PIN NO. 


———— eee 


1 


3 
4 
5 
6 
z 
8 
9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

4 

42 

43 

44 

45 

46 

47 

48 

49 

50 


CONNECTION 
NOT USED 


Dalby Control, Com 
Record Input, High 


CONNECTOR NO. 
J20 


ONOTAWNHHAANODOATEWNH-ANODOAWN— 


OnNOAOAWNH-HDANOAARWN— 


1/0 CHAN 1-8 


y Js Oo C J2zo > 


Figure 3-2. 8-Track Sync Panel, Rear Connectors 


1/O CONNECTOR WIRING SIDE 
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PIN NO. 


BEUGEUUGGUOGUGGS 
nANAANnANAANAANANnA 


WO 1 12 33 We 15 16 17 18 19 20 21 22 23 2h 25 


{O CONNECTOR WIRING SIDE 


16-TRACK 
Audio Connector Wiring 


‘ CONNECTOR NO. 
CONNECTION J20 J21 PINNO. CONNECTION 
NOT USED 26 Dolby Control, 24V 
oe 27 a 
“ 28 ” 
: \ 29 " 
. 30 ie 
ee 31 ow 
id 32 ve 
en 33 o 


34 Dolby Control, COM 
35 Record Input, High 


2 36 
37 ” 

" % g 38 a 
“i 1 @ 39 ” 
Fs) 40 ‘ 

=| 41 aa 
. 27 = 42 m 
" S15 43 Playback Out, High 
in sl] 2 a i 
” oe) % 
is S| 6 46 " 
2 eT e 46 “ 

al wi a7 F 
" 2 P| 48 ” 
re } ; 49 " 
i. os if 


1/0 CHAN 1-8 I/O CHAN 9-16 CHAN 1-16 


Cay Ca) ese 


Figura 3-3. 16-Track Syne Pane!, Rear Connectors 
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CONNECTOR NO. 


J20 J21 


@OnNOolWNH= 


DONOOBWNH"WANAAAWNHH 


9 
10 
11 
12 
13 
14 
15 
16 


9 
10 
11 
12 
13 
14 
15 
16 

9 
10 
11 
12 
13 
14 
15 
16 


PIN NO. 


24-Track Sync Panel Audio Connector Wiring 


25 24 23 22 21 20 39 18 17 16 15 14 13 42 TY 10 


UUUUUUUUUUUUUU 


AOE OOOO KONA OAOOO| 


UUU 
aaa 


VO CONNECTOR WIRING SIDE 


CONNECTOR 


CONNECTION J20_ J21 


Playback Out, High 


Playback Out, High 
Record Input, High 


” 


Record Input, High 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
13 
14 
15 
16 
17 
18 


2a ees 
N—"OOONOOTNFWNHANHOOANOARWNA 


NOT USED 


NO. 
PIN NO. 


26 
27 
28 
29 
30 
31 
32 


1/0 CHAN 1-12 1/0 CHAN 13-24 CHAN 1-20 
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CONNECTOR NO. 
CONNECTION J20 J27 
Dolby Contro!, 24V 1 13 
% 2 #14 
ve 3. 15 
# 4 16 
a 5 17 
m 6 18 
se 7 #19 
¥ 8 20 
sas 9 21 
ae 10 22 
m 11 23 
Dolby Control, 24V 12 24 
Dolby Contro!, Common 
REC & PB Grounds B 
" U 
” S 
a T 
" fo) 
" G 
” E 
" T 
” H 
" E 
REC & PB Grounds R 


CHAN 21-24 


Ca f) (aa 


) p56] 


f)_J6 


Figure 3-4. 24-Track Sync Panel, Rear Connectors 


PIN NO. CONNECTION J20_ J21_ 322 J23 
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32-Track Sync Panel Audio Connector Wiring 


NOT USED 


I/O CONNECTOR WIRING SIDE 


CONNECTOR NO. 


26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


ncw 


37 
38 
39 
40 
41 
42 
43 


mwmramno-i 


VO CHAN 1-8 1/0 CHAN 9-16 


PIN NO. CONNECTION 


36- 


Dolby Control, 24V 


Dolby Control, 24V 
Dolby Contro!, Common 
Record Input, High 


Record Input, High 
Playback Out, High 


1/0 CHAN 17-24 _ I/O CHAN 25-32 


CHAN 21-32 
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Figure 3-5. 32-Track Sync Panel, Rear Connectors 
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CONNECTOR NO. 
J20_J21_ J22 J23 
1 9 17 2 
2 10 18 26 
3 #11 #19 = «27 
4 12 20 28 
5 13 21 29 
6 14 22 30 
7 15 23: 31 
8 16 24 32 
1 9 17° 25 
2 10 18 26 
3 9411 #19 27 
4 12 20 28 
5 13 21 29 
6 14 22 30 
7 #15 23° «31 
8 16 24 32 
1 9 17 25 
2 10 18 26 
3 #11 #19 27 
4 12 20 28 
5 13 21 29 
6 14 22 30 
7 15 23 31 
8 16 24 32 


40-Track Sync Panel Audio Connector Wiring page 3-7 


25 24 23 22 21 20 19 18 17 16 45 14 13 42 10 
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I/O CONNECTOR WIRING SIDE 


CONNECTOR NO. CONNECTOR NO, 
PINNO. CONNECTION J20 J21 J22 J23. PINNO. CONNECTION J20_J21_J22 J23 

1 Playback Out, High 1 $11 #21 31 26 REC & PB GNDS B 

2 Hf 2 12 22 32 27 u U 

3 e 3 13 23 33 28 u s 

4 tt 4 14 24 34 29 " 

5 ” 5 15 25 35 30 e T 

6 ® 6 16 26 36 31 Ht fe) 

7 ee 7°17 «#27 «37 32 a G 

8 i 8 18 28 38 33 # E 

9 v 9 19 29 39 34 ” T 

10 Playback Out, High 10 20 30 40 35 gd H 

11 Record Input, High 1 11 #21 «#31 36 E 

12 u 2 12 22 32 37 sd R 

13 3 13 23 33 38 si 

14 i 4 14 24 34 39 u P 

15 ve 5 15 25 35 40 i I 

16 a 6 16 26 36 41 i N 

17 Me 7 #17 «#27 «37 “42 i 26 

18 8 18 28 38 43 6 to 

19 " 9 19 29 39 44 REC & PB GNDS 44 

20 Record Input, High 10 20 30 40 45 Dolby Control, Common 
21 Dolby Control, 24V 1 #11 21 31 46 Dolby Control, 24V 6 16 26 36 
22 i 2 12 22 32 47 me 7°17 27 37 
23 id 3 13 23° 33 48 nu 8 18 28 38 
: 24 R 4 14 24 34 49 sl 9 19 29 39 
'®) 25 " 5 15 25 35 50 Dolby Control, 24V. 10 20 30 40 


VO CHAN 1-10 1/0 CHAN 11-20 CHAN 1-20 


tC) a vat__/»> (2) U5 id 


4 J 1/0 CHAN 21-30 1/0 CHAN 31-40 CHAN 21-40 
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Figure 3-6. 40-Track Sync Panel, Rear Connectors 
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STEPHENS WLECTRONICS:, ING 


3513 PACIFIC AVENUE, BURBANK, CALIFORNIA 91505 


it 


PHONE: (213) 842-5116 


ENGINEERING COMMUNIQUE #3 
JULY 21, 1980 


RE: The discrepancy in high frequency record calibration 
when using high output tapes. 


The purpose of this communique is to discuss the problem of playing back 
10 kHz at zero level at 15 ips when the recorder is aligned to the NAB 
standard. 


The original 15 ips standard included compensation for high frequency 

bias loss (erasure). Through the years, the NAB standard tapes have 

been re-calibrated to compensate for drift made in the original calibrations. 
Due to the improved efficiency of the top end of the latest high output tapes 
(Ampex 456 for example), the playback response may be +1 dB or more at 10 kHz 
even with no record equalization on Stephens recorder/reproducers. This is 
due to our superior high frequency record response. 


It has come to our attention that we are not the only ones having this 
problem. The NAB standard for 15 ips is again in need of re-calibration. 
An AES Committee recognizes this and the new standard tapes may closely 
match the European CCIR curve. 


SEI suggests in the meanwhile calibrating the playback equalization at 
10 kHz to be -2 dB when referenced to 1 kHz when playing back a standard 
alignment tape. The alternative is to insert a high frequency roll-off 
network in the record electronics for compensation. This would introduce 
additional phase shift and a reduction in the high frequency signal-to- 
noise ratio. 


If you have any questions please call us. We would also appreciate your 
response to our solution. 


y, Lp 
STEPHENS/ELECTRONICS, INC. 
4, 
We 3 LOG 


Doug~Cibce 
Ojrertor of Operations 
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when using high output tapes. 
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10 kHz at zero level at 15 ips when the recorder is aligned to the NAB 
standard. 


The original 15 ips standard included compensation for high frequency 

bias loss (erasure). Through the years, the NAB standard tapes have 

been re-calibrated to compensate for drift made in the original calibrations. 
Due to the improved efficiency of the top end of the latest high output tapes 
(Ampex 456 for example), the playback response may be +1 dB or more at 10 kHz 
even with no record equalization on Stephens recorder/reproducers. This is 
due to our superior high frequency record response. 


It has come to our attention that we are not the only ones having this 
problem. The NAB standard for 15 ips is again in need of re-calibration. 
An AES Committee recognizes this and the new standard tapes may closely 
match the European CCIR curve. 


SEI suggests in the meanwhile calibrating the playback equalization at 
10 kHz to be -2 dB when referenced to 1 kHz when playing back a standard 
alignment tape. The alternative is to insert a high frequency roll-off 
network in the record electronics for compensation. This would introduce 
additional phase shift and a reduction in the high frequency signal-to- 
noise ratio. ; 


If you have any questions please call us. We would also appreciate your 
response to our solution. 


Hig 
STEPHENS ELECTRONICS, INC. 


pele OO” 


Dou “Cyoce 
Director of Operations 
va 


STEPHENS ELECTRONICS, INC 


3513 PACIFIC AVENUE, BURBANK, CALIFORNIA 91505 


ni 


PHONE: (213) 842-5116 


ENGINEERING COMMUNIQUE #4 
AUGUST 28, 1980 


RE: Cleaning/Polishing Solutions 


It has been brought to our attention that Bell Labs has issued 
a report on cleaning/polishing solutions containing silicone 
and their detrimental effect on electrical contacts. Their 
findings indicate that the silicone used in these solutions 
has a corrosive effect on electrical contacts causing erosion 
and pitting, therefore leading to an intermittant connection. 


We therefore recommend that no cleaning/polishing solutions 
containing silicone be used in the cleaning of Stephens 
Recorders/Reproducers. 


STEPHENSVELECTRONICS, INC. 


ctor of Operations 
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